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CelsiusPro

Professional Weather Protection

PARAMETRIC INSURANCE

Goal : complement traditional insurance based on loss assessment

Difference: based on an index

Index: surrogate for loss

Vegetation index (NDVI) , 2019-04-23
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CelsiusPro
EXAMPLE OF POSSIBLE INDEX CHOICE rofessional Weather Protection

(1) Yield Anomaly index
(2) Vegetation index

(3) Modeled Yield index
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CelsiusPro

PART 1:

YIELD ANOMALY

The simplest index
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CelsiusPro
( 1 ) YI E L D I N D EX Professional Weather Protection

»How special is this year” ?

yield
(tons/ha)

) year
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CelsiusPro
( 1 ) YI E L D I N D EX Professional Weather Protection

« Simplest possible index
e Index = Yield Anomaly

yield anomaly
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CelsiusPro

PART 2 :

VEGETATION INDEX

Remote sensing of vegetation
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CelsiusPro
( 2 ) V E G ETATI 0 N I N D EX Professional Weather Protection

Example: Kenya Livestock Insurance

NDV! image (10 day) NDVI averaged Temporal aggrega fon

,How special is this
year* ?

Seasonal average NDVI Z-scoring to get seasonal index
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CelsiusPro
( 2 ) VE G ETATI 0 N I N D EX Professional Weather Protection

Possible payout function :

Payout with Min Payout option

Min Payout/
............... Qualifying

. Franchise

(painsur wins o4, se) noked [euoseag

Exit trigger e Trigger NDVI

. e _ anomaly
Payout with Qualifying Franchise optior
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CelsiusPro

PART 3 :
MODELED INDEX

Crop Modeling
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(3) MODELED YIELD INDEX

Predictor:

* MODIS Satellite products

h >

01 2 3 4 5 6 78 9101112131415 16 17 1819 20 21 2223 24 25 26 27 2829 30 31 32 3334 35

3%

CelsiusPro AG

CelsiusPro

Professional Weather Protection

To be predicted:
* Admin-level crop yield

Yield Forecast Soybean 2018
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CelsiusPro
Spatial Aspect : Crop Mask

If available, use mask to localize the different crops

| com B Wwinter Wheat [ Rice
B soybeans [ Cotton | Afalfa

A sample:
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Spatial Aspect : Crop Mask

If not available, use mask to spot croplands

/ : Thabazm bi

CelsiusPro

Land cover

01 forest

02 shrubland

03 savannas

04 grasslands

05 permanent wetlands

06 croplands

07 cropland natural vegetation mosaic
08 urban and built-up

09 snow and ice

10 barren or sparsely vegetated
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Temporal Aspect: Green-up Date

Vegetation . e
Index .

CelsiusPro

Green-up date detection:
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Temporal Aspect: Green-up Date
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Day of year when
the greenup occurs



CelsiusPro

Greenup date
MODIS Land Cover

MethOdOIOQV Dynamics product

Daily MODIS
composites
NDVI, EVI2, NDWI

Step 1: Calculate phenologically
adjusted composites

v

Crop
Classification
MODIS Land Cover

Composite images
Greenup to greenup +
120 days (5 day intervals)

Step 2: Select MODIS pixels dominated by crop

County-level indices
Greenup to greenup +
120 days (5 day intervals)

5 County-level yield
; NASS survey data
/A ..-*_JL-'/'T (Maize and soybeans)

L St
|
Step 3: Perform linear regressions
between county-level indices and yield
at each time interval

ol
Model Output °
R?between county-level o =L
yield and county-level .
indices as a function of time ot
ok
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CelsiusPro

Crop Model - Performance

 Statistical modeling using remote-sensing data
* Example: Maize 2008 yield by using vegetation index on day 75 of the local growing period

Yield data Forecasted Yield

@ 261632-3617.13 @ 1623.86-3624.59
@ 3617.13-403879 @ 3624.59-384148
@ 403879-431820 @ 384148.4075.14
@ 431820-458746 @ 407514428330
© 4587.46 - 5256.05

\

O 4283.30 - 4862.85

T~

% - -5 50 -5 -8 -102 100 a8 96 84 -2 50 88 86
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Crop Model - Performance

BBl

Country Crop Explained variance
USA Maize 63%
USA Soybean 55%
USA Winter Wheat | 20%
South Africa Maize 32%
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CelsiusPro

FINAL PART :

What is an acceptable index ?
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CelsiusPro
WHAT IS AN ACCEPTABLE INDEX ? Professional Wealher Protecion

index complexity
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CelsiusPro
WHAT IS AN ACCEPTABLE INDEX ? Professional Wealher Protecion

e ability to mimic losses

)

index complexity
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WHAT IS AN ACCEPTABLE INDEX ?

el

interpretability

CelsiusPro AG
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Professional Weather Protection

e ability to mimic losses

N

index complexity
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CelsiusPro
WHAT IS AN ACCEPTABLE INDEX ? Professional Wealher Protecion

interpretability — e ability to mimic losses

model acceptability

-

index complexity
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CelsiusPro
WHAT IS AN ACCEPTABLE INDEX ? Professional Wealher Protecion

interpretability ability to mimic losses

' “. Mmodel acceptability

TR L B e R

v Y

optimal index complexity
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CelsiusPro

WHAT IS AN ACCEPTABLE INDEX ? Professional Weather Profection

el

index acceptability

(currently)

?2?2?
* Yield Anomaly index
» Vegetation index

« Crop Model yield index
?2??
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index complexity
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CelsiusPro
WHAT IS AN ACCEPTABLE INDEX ? Professional Wealher Protecion

index acceptability
(currently)

...iIf you trust the yield data

Yield Anomaly
{ index

Vegetation Modeled
index yield index

)

index complexity
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WHAT IS AN ACCEPTABLE INDEX ?

index acceptability
(currently)

Vegetation
index

{Yield Anomaly
index

CelsiusPro

Professional Weather Protection

...if you DO NOT
trust the yield data

Modeled
yield index

)

index complexity
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CelsiusPro

WHAT IS AN ACCEPTABLE INDEX ? Professional Weather Protection
index acceptability Better satellite products and
(currently) inference technology ?

Modeled
yield index

Vegetation
index

{Yield Anomaly
index

)

index complexity
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